Original Article
Tobacco use is a leading cause of death and disability in India, killing about 1, 20,000 people in 2010. [8] About 29% of adults were using tobacco on a daily basis and 5% used it occasionally. COTPA is a powerful national law to regulate tobacco use in public places to reduce passive smoking. [2] It is estimated that if current trends of tobacco use persist by 2030, it would take more than 8 million lives every year and out of which, 80% of those are expected to occur in low middle-income countries. [9] With respect to smoking, India contributes to approximately 10% of the total smokers in the world. [10] The global positioning system (GPS) is a satellite-based navigation system made up of at least 24 satellites. GPS works in any weather conditions, anywhere in the world, 24 hrs a day, with no subscription fees or setup charges. [11] Hence, GPS technology can be used to identify the tobacco noncompliance at public places in the city.
Bhubaneswar was declared as "Smoke Free City" in 2010. [6, 10] according to GATS-2 study. This city being the capital of the state of Odisha, is having considerable floating population which can acts as an obstacle for proper implementation of the anti-tobacco law. Hence, this observational study was planned to identify current violations of anti-tobacco law. Objectives 1. To study the smoking violations of anti-tobacco law (COTPA Section-4 and 6) in the capital of Odisha 2. To study the location specific violations of Anti-Tobacco Law COTPA using GPS enabled Mobile Technology.
mateRIals and methods

Type of study
This was an observational study.
Location of study
The study was conducted in Bhubaneswar capital city of Odisha.
Sample Size
Sample size was calculated to be 343 using formula
with prevalence of smoking violations at public place to be 69% with allowable error of 20%, total sample size was 416, considering 104 places for each zone. [12] 
Period of study
July 2018-September 2018. The location of the city according to Latitude and Longitude is 20.2961 and 85.8245 Bhubaneswar city was classified into 4 zones using National Highway 16 which extends from Kolkata to Chennai. The major intersection of the National Highway within the city is at Jayadev Vihar (diagram attached). [11] Hence, the locations which were taken for this study includes public convenience, transit places, Government buildings, educational, medical institutions along with hotels and restaurants. The individuals who were smoking during our observational period were considered as "Current Violations."
The standardized questionnaire was collected from previously held study by PGIMER Chandigarh at Fategagh Saheb Punjab on 2013. We have used the English language for the questionnaire. [12] The orientation training for collection of data was conducted among the co-investigators by the researcher having previous experience of conducting similar survey in the district of Fategarh Sahib Punjab, by PGIMER, Chandigarh in 2013 which minimizes the effect of observational bias. [12] To select the Latitude and longitude application for android mobile phones, different applications were searched independently from Google play store by the researchers. Among different applications available Financept 2.1 MB having rating of 4/5 was selected on the basis of better rating and easy operability. This mobile app was tested for recording of GPS locations and shared among the researcher to avoid overlapping. The Geo Coordinates of the places visited by the investigators were uploaded in the Map of the "MAPMAKER" applications to make SPOT Map. [13] A pilot study was conducted randomly selecting 40 places in four Zones for a period of 15 days. The questionnaire was modified to include additional questions such as female smokers, <18 years smokers, and the presence of vendors within 100 yards of Educational and Medical institutions. [2] The reliability test was done through Cronbach's Alpha test and was found out to be 81.2%. [14] Eighty-one percent of the variance in the scores was indicators of consistency.
From each Zone, 104 places were selected randomly. To minimize the selection bias all the teams visited all the 4 zones. One member of the team has filled the forms while the other one has collected the Geo-Coordinates of the place. Approximately twenty forms were filled per day per team as per the convenience of the team members in the working days. Data collection was started from July 15, 2018 and was finished on September 15, 2018, for 2 months.
Each team was randomly assigned different zones in a particular day after choosing a prominent landmark of that zone; data were collected from various available public places till twenty numbers of forms were filled. Geo-Coordinates of the places were shared among the researchers to avoid overlapping among data collectors. All team members had collected data for a period of 5-6 hrs per day. Nearly 20-25 min of the time were spend in public places and transit areas whereas for collection of information from government building, educational, medical institution and hotels, researcher had taken the consent from the authority and had spent nearly 10 min. This process continued till the entire desired samples were obtained. Researchers also observed about the selling of tobacco products within 100 yards of educational institutions.
Inclusion criteria
All public places, markets, educational and medical institutions, government buildings, hotels and restaurants, transit places within the defined zones of Bhubaneswar city.
Exclusion criteria
The places (Government buildings, medical institutions, and educational institutes) where permission was not granted for study by the authority.
Data entry
Data entry was done in Microsoft Excel version 2010, and statistical analysis was carried using statistical software version SPSS 22.0 (IBM Corp., IBM SPSS statistics for Windows, Armonk, NY). Data were entered through double-entry system independently and was cross-checked by statistician. 
Operational definitions Smoking
Smoking of tobacco in any form whether in the form of cigarette, cigar, bidis, or otherwise with the aid of a pipe, wrapper, or any other instruments. No person shall smoke in any public space provided that in a hotel having thirty rooms or a restaurant having seating capacity of thirty seats or more and in the airports, a separate provision for smoking area or space may be made.
Cigarettes and other Tobacco Products Act Section 4
No person shall smoke in any public place.
Cigarettes and other Tobacco Products Act Section-6
No person shall sell, offer for sale or permit sale of, cigarette or any other tobacco products to any person who is under 18 years of age and in an area within a radius of 100 yards of educational institutions.
Public place
Any place to which the public have access, whether of right or not, and includes auditorium, hospital buildings, railway waiting room, amusement centers, restaurants, public offices, court buildings, educational institutions, libraries, public conveyances and the likes which are visited by general public but does not include any open space.
Government buildings/educational institution/medical institutions, hotels/restaurants are taken separately in this study.
Ethics Approval
Approved.
Results
Descriptive statistics, frequency distributions, Chi-square tests were used to analyze the data. The SPOT MAP was made by the use of Geo -Coordinates.
The public place where anti-tobacco law violations had occurred was found to be 52.88%. Out of the four zones, Zone II having maximum violations of anti-tobacco law 63.5% followed by Zone I (53.84%) [Figures 1 and 2 ].
Out of total 416 different places taken in this study 107 (25.72%) were Government buildings, 229 (55.04%) were public places, 45 (10.81%) were educational institutions, 13 (3.12%) were hospitals, 9 (2.16%) were transit place, and 12 (2.88%) were hotels and restaurants [ Table 1 ].
The average number of public places where at least one active smoking was found to be 52.88% (220/416) per zone. The average number of smokers in the city was found out to be 4.90/place [ Table 1 ].
The maximum number of active smoking violations was observed in public sites of Zone II followed by Zone III and Zone I. The smoking violations was found to be minimal (COTPA section 4) in the Government buildings (average compliance 99.03%), educational institutions (91.66%) of all the four zones which is above required standards. Similarly, there were no smoking violations within the premises of medical and hospital [ Table 2 ].
For hotels and restaurants, smoke-free status has been achieved 100% not a single person was found to be smoking inside along with no signs of recent smoking. Except for one hotel no other hotels have designated smoking rooms and signage.
Here, in the transit places, there was only 25% compliance, Zone II and III had 100% violations. The average number of smokers per transit place was 8.37 [ Table 3 ].
As per the American Psychological Standard, [15] the result shows there are more violations in smoking areas as compared to the nonsmoking areas which is 2 0.05 3 = 8.18 χ P = 0.04, significant. In the study, only 2.2% signages were present of which, only two signages were displayed at main entrance and other conspicuous place. Not a single signage was found comply according to the Law.
Among nine signages, all were written in the English language only. The name and phone number of reporting officers also not written on any signages. Cigarette butts and bidi ends, were found in all public and transit points (100%). At the time of observation, it was found out that ashtray/matchbox/ match sticks/lighters were present in most of the public and transit places. None of the users/patrons of the buildings were found to be smoking at entry or exit points. Out of 12 hotel/ restaurants it has been found only 2 (16.66%), had designated smoking rooms/spaces. SPOTMAP of the study is given in appendix section.
From the above SPOT MAP leveled as Figure 3a and b gives the 416 samples where blue color indicates <10 number of samples in and around. Similarly, yellow color indicates more than 10 number of observations were taken, and black spots were unidentified spots [ Figure 3 ].
dIscussIon
According to the WHO, all indoor public places and workplaces should be 100% smoke-free to avoid exposure to second-hand smoke. [16] Following these recommendations, India has enacted a comprehensive national law for Tobacco Control in 2003 under the aegis of Framework Convention of Tobacco Control, WHO [17] under Section 4 of COTPA, smoking in public place is prohibited. In this study, the overall violations of anti-tobacco law (COTPA Section-4) found to be 52.3%, which shows hurdles in the proper implementation of the Act.
Out of the four zones, maximum violations were found in Zone II (63.46%) followed by Zone I (46.1%). This might be due to high population density, industrial areas, and higher floating population. It is a fact that the higher the floating population including laborers, workers coming to the city regularly, there might be chance of low awareness and knowledge about the anti-tobacco law in comparison to other zones [ Figure 4 ].
Out of the 416 samples, public conveniences were 55.04% and Government Buildings were 25.72% taken. As per this study, public conveniences are more proportion of in comparison to the government building, educational institutions, and others. The study areas were taken randomly with stratification so the outcome of this study can be generalizable. In this study, out In most of the public places, a number of vendors selling tobacco products without following the anti-tobacco laws. It may be due to the lack of regular monitoring and supervision by Police Department and other District Tobacco Control Cell officers.
Similarly, average numbers of smokers present in the city were 5 per places and among transit places were 8.37. At any point of observation, approximately five individuals were found to be actively smoking. Similarly, eight individuals were found to be actively smoking per transit places with a high dispersion from 5 to 45. Due to the presence of major interstate bus terminals in Zone III maximum violations of COTPA act were found.
According to John Hopkins Bloomberg School of public health and the UNION the primary indicators of noncompliance is smoking in no smoking zone, and secondary indicators include ashtrays, cigarette butts, and used match sticks.
Bhubaneswar is being the capital city and a pilgrimage center having the airport, major railway stations and interstate bus terminal and also having a significant floating population, can be a challenge for Law Enforcement authorities to implement COTPA 2003 to make "Tobacco Smoke Free City."
Government buildings of all the four zones were found to be having very less violation this is maybe due to adequate monitoring supervision and implementation of law by the authority and the employees. In educational institutes, compliance was 91.66%. In case of medical institutes, hotels/ restaurants 100% compliance was achieved.
Even though there were no active smokers were present within the premises of medical institutes, hotels/restaurants, vendors were found to be selling tobacco products outside the hospital campus. Signages were absent in majority of places and if the present were not according to the law.
Thus, there is a chance of violations of COTPA-4 and 6, and probability of second-hand smoking might be increased. Under 18 years age group in the population are the most vulnerable. Due to second-hand smoking, nonsmokers can be affected by respiratory illnesses which may lead to burden over health system and also can lead to decrease in productivity.
In most of the places, signages were absent and in those places where it was present, were not according to the law. Similar finding was also observed in Sharma and Chauhan study in 2018 in Chandigarh, [18] where none of the sites have displayed the name and contact number of the reporting officers but according to another study conducted in Allwar Rajastan by Jain et al. in 2016, in which the name and phone number of the reporting officers was mentioned in 75% of Signages. [19] Hoardings were also not present in either public or transit places. This might be the reason of high violations. The shortage of workforce (Police Department) can be another reason for higher violations in public and transit paces (as per the news published by "The Telegraph" newspaper published on October 3, 2017. 
Strengths of the study
This is an observational community-based study using geo-coordinates to identify the various public places of the smoking violations/violators through mobile-enabled GPS technology. Data reliability and validity were tested using Cronbach's alpha test which was found to be 81%. Double-entry system was applied to minimize the errors independently by the experts. The study was conducted by the investigators by themselves. This study can form a baseline or reference for policymakers to formulate strategies for the implementation of law.
Limitation of this study
Data were taken only during the daytime. No data were collected on holidays, weekends, and festivals. More than 50% public places (market complex and vendors) which has the ability to skew the result.
conclusIon and RecommendatIons
Geo-coordinates can be used as a tool to identify violations of the COTPA act in public places. Public sites/transit places should be regularly monitored by Law Enforcement Agencies. Proper Signages should be put at proper places according to COTPA guidelines in government buildings, hotels, and medical and educational institutes. National Tobacco control cell/state Tobacco control cell/District Tobacco control cell should ensure that vendors should not sale tobacco products within 100 yards of the educational and medical institutes. Designated smoking areas should be identified and established. Quarterly review of real-time data should be conducted, and appropriate action should be taken. This study can be an eye-opener for effective implementation of the act to enable Odisha to become "Tobacco smoke-Free."
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